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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To relax stresses of a film- 
covering metal wirings to metal wirings and reduce the 
inter— line capacitance between the wirings. 
SOLUTION: By using an SiON film is used as a film 
(inter-layer insulation film/passivation film) covering 
metal wirings 1 0. 20 formed on memory cells composed 2 
of floating gates 4, control gates 6, etc. This is intended f 
to reduce the inter-line capacitance between the wirings \ :v >v ~ " L^-^ ^IIL Hpf^^ jyjl fT^TI 'lLILILILJJiTii3rBl-liJ FE 
and reduces the stresses exerted on the metal wirings 
1 0, 20, to thereby suppress the form deterioration of the 
metal wirings 10, 20. 
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( 

1 

m&mt. zn&mimzw.m.L, s i on$^i£& 

may- hn&izmm-t h x o <,zmamwjm<,zB$& 
a^x. 

ma&wmk*imthx o tzs i on»«s>\'7 
mfie^ d — "T -r h £»?i-f £ r- y^utmyg 

±Kfi=5r6««£*^ X r> IzMfcZtiZ ^ y Yv-)V7 
-hb. 

m&7 n— r hRX/mil^ V V u—)Vy— Y 

izmz-? ^mamm^mm izmfcztiz, mmwMco^ 
m&b. 

rmnrnfflimmift- lx ma? > hn-/i,y-hat>' 
/±tz\mmm.m.mzay?-? bmmzix&&mm% 

b. 

ma$iwm%zmm?h s i oNi*^tsA- 7 y';- 
3 >$&b zmffiLtzz b *^Lb^h*mmm. 

[II3<JS4] HulfiS i ONKi. N2O, Si 
V^±N 2 0, N2,-SiH4*6V^liNH3 > N2O, Si 

h 4 mt- 1> & h a* z m «-vc r 7 x v c v d miz x 

VfmztitzzbzmwLbi- zmxm 1 1 tzimsm 2 

t nam 3 iz=m<7)*mi>mw.. 

1 tmm 5 ] -mnm<7>*mwmx±.\,zy- v &mm 

^itLxy-bmM^m-th^Mb. 

may- vnmz vx? izmamw&mizwmMvy^ 

ms* y&A-f t^bx mmy- h mmizmz-t s 

mu^m*m§&h£oizmmMm.zte®.Ltzmz>£ 
imrs&&mjt LxmaHh^mmiza y?9 m$ks 
ti^±mima&m.-tiTMb , 
ma±mm&m-tz> x 0 izs i onh^^*^--/ 
3 y^&^-r hunb zmttzz b z^mb 

xy- vmmzmfothTMb . 

may- vmim^zw. 1 <^mnMzm^tzmzz<D 
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£»t-&Xgi:, 

imzBtiL-tzxmb. 

LX miiy d-x -f y^y- h±fcttfir£««S:aro«k 
a ten y h n-;i^y- h ^jg^-r iigfc . 

0-7- •< yyy- vmf? v v u—ivy- v i,zm 
mrt £ 0 izmtimfcmmizmmmmnt&i&MmB&L 
10 -rsx^h. 

/&tz\mii&mii.mz-iy?9 um-tz&immz 
mm-h^Mb » 

m lt aHRifrfun zmm-h xs t , 
WEaswR-ftK*^^ t lt mam 1 0^«M$rX •/ 
f-vyuT±fflt=it«^rfta5i*-rft 7D-f yyy 

-b^®B£-r-?.Xgt. 
-f-^XSJ: . 

/ztzimmsffl&mtz^y?? hmm-h^msmz 

BtfL-thTMb . 

40 bi-&¥m#zmrtt®&jm. 

nmm8) fries i on«, n 2 o, s i uthh 

V^±N20, Nz, S i Hihi^iiNHs, NiO, Si 

Hi^^h^M/f^m^xyyx^cvDmizx 
<o&mi*titiz b %%f®ib-$- &nim5 *^wif*«6 

[000 1] 
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3 

tc j; h MU&mmwx h uxmrnzmzwrnzm-t 

[00 02] 

(EEPROM:Electrically Erasable and Programmable RO 

-f b t 3 y r- Q— h Sr^f& 21f- 

r- f»5tt<0 r- 9 > 9 iZ X -> T * 'J * /USbWB Jfc s 
til). icoJ:9^2S^'-MI|jt<7)p<* y-fe^SBr-^y 

Ufctf-y hxu? ho>-5rSn3ILT7n-T- -f y 

yy- y tea A-r i.;ttf-^(7)ts a***!?*?*! 

-f" L"C. F — N {£29 (Fowler-No rdheimtunnel 1 ing) 
icioT^n— x-f v?f— hfrt>^yh a—juy— b 

[00 0 3] 09(i7D-T-^ y^>'-h$r*-T-l.^« 
^14^^#=ieif ^ 'J •feyPSP^TBST. 0 1 
0»i-t<Z>Xl-Xiaw)»rffiElt*4. iejHKfcv^ 
n y h a— juy— b ¥v o— - f -f b t M^ 

-CBSS^ft&xyy -y by- r-JtitSr^LTV^. 

[0 0 04 ] PI<7)y'J 3>*&l<7)5lffilltt&:. LO 
COS (Local Oxidation Of Silicon) St J: OStRW 
CJ»<»J«$*i6LOCOSlMk«J: | 5«r*«BcO* J F- 

y'Jayaiil:, IWfcBt3A«r*rU I^O-^d*^ 
2WHK»& <fc o i,zLXy a-7- <t y?y— b 4 

u-b^tftt(c«UttTKX$tL&. ifc, 7o-f 
*yyy-h4±«oa»?»<fcai5{i, SlRIHfc&fcJ: 9 
7D-f< yyy-h4c04^Srt'ff<ffM$*i., 7D 

-t -f yyy- b 4<oaB»t:t«fe««:ft»**»«$*i.T 

ifUcfcO. f-^«ffi*»K7n-f^ 
yy- h 4 c0ffigp-cm^m4'* i ± t^XolzLX^ 

[0005] mnv>y o-f - yyy- h 4 awsn 
fci/ynyatijit, 7D-t< yyy— b a co&m 
mizttmLTm5.ffim3At-#<tztit: h >*>vm 

im3*ftLT?y bv-)l>y-b 61rWMZ1xh . Z 

^3ybo-;^'-b6ii —Wfiyvt—r-iyyy— 
b 4 ±.tzm& 0 . « 0 co^awwi 3 a ^ lt ^ y 

7 o— f -f yyy- b 4 y h u—ivy- b e ti. 
*ti*tm ki^o mwm, vzmmt cess 

[0006] msi^y b b 6 coi§\<7)mffi.m® 
m/ya-^o y y- b 4 comvmm.rn.mz , n i« 

y?Wl£ 7 12 . n y b a r- 6 oEJT*^*!* 2 
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izfflttiTZtietiffmjLL. V~A«W8ti. 3>h 
a— r-4>7-y— r-4, =J y r- q— ypy- >• 6 . r-'W 

yffl« 7 stfy 8 tcfc o ^ * u -fe^s* b^yv 

[00 07] -tl.T. HUffi=Jyha-;^'-h6±tC, 

mmi o&ziyhv-ji>7 t -b 6b&m-t&-j3[Mz& 
mztiz. zco&immi on. 3^?f*-/hi 
io ^iu, Hu^yfi7csi?w. -etr. #3 

>-hu-;l^y-h6«i, v-K^t^rO. 3>-ba-/U 
y-h6t¥fi : ^®^t-|»y-x«^8{±. y-*ttfc 
HW V^lS7^«g§ixS^SIffilS10 

[0008] i«J:d'a:2Sy-h«S5t<7)^^ y-fe/PSB 
h^y-/'^?^, yu-r-4 yyy-bAiz&AZ 

4Wi . * - "C. 7D-f< y^y- h 4 tCiSJRW 
tclKSSraX-*-* C t iz i 0 . ftfeco* * 'J •feyl-gp h v 
20 yisxt^ymmzymz^. ztn,z£^T±lh 
y b 7 yi>*?cnmmm<F>m.*%v&-$h 

[0009] KLtO^»%14^f*:K^Bfcfc(tS7-' 

{± x 3yha-;^'-b6C0*eSr2V. KWy«# 
7«tM0. 5V. y-^«lS8<0ffifg{aSr 1 2Vh 
-f-Sfc, nyba— ;\,y-b eRX/y o-f-fV 
/y-'-h4Slt7D-f^y'f-h4 (V- 
30 *im8) ratA J SS^$^Ttjy (ny hn-;^ 
-h6M'7n-f -f V/'y-h4ia(?)gi«70-f 

<r y^'y- h 4Stx»^ ( v-x&®8 ) . 
jio^fi^jrtic x y 7Q-t y^y- h 4 

s* 7 bx^bD^7o-f < yf-y— b 4 fiKflp 

K-(kBI3A*fflfC7o— r-f y^y— h4fc 

[ooio]—*, m^mmzi5\,\xu. yffi® 

7Rtfy-*fW*8<0«{a£0Vi:U ayfo-W 
40 — h6Srl 4Vfc-T4. iitfcriO, 7n— f-r yyy 
-h4rtlC*BI3nTV^«ffi ! (VP) 7D-f^ 
yyy— h 4 ^SPCOiii^gC^-^ ^ F - N ( Fowl er-Nor 
dheim tunnelling) fcjSfci-pTBUieby^MS'fcJlS 
ftttT n y r- n-;uy- h 6 fcJScaj $ ixT r- 9 

[00 11] -t LT. ffi*ffiL»ffcfc:t>ivCUu nyh 
n-/uy- h 6 cofgfi ^ 4 v t . bVAy^Li^T. 

yyy-bAiznM (m^) * { aA$ttx^i)i:. 70 
50 — r- -f yyy-^4ol:^5* ^ ffi< : 5^l>/v;y). 7a-f< 
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5 

h4<7)ft{4*>i«<^:2>^. 70— f-f >-^y-h4<50 
[00 12] 

imitmikL£dti-&mmi ret, ±8B¥*tt« 

BJi. fci^-0. 3 3// mTo-fe^-TiSfiS; LT A* . 
£ £ 4 T*>«*WbWI6tf fc A«ffittSr«aW4«k»^-x 

zmtif. isv^ysum ( s i njk> zm^tzt^z 

mitt* <%2>t^o mmtfh^fc. 
[0013] ttz. *mm<7>*mft8imzt5^x . 

[0014] f LT, *fKH#fc J: z.<n 
[ 0 0 1 5 ] EP*=>. 0 1 1 izfjk-f X o ^T®M7 1 ±.lz 

7 2J-tSL«t. A«Sa*7 2C^M^^ (011 

v^i d T"£> 5 . ) AW'otM** 
itLtzl>nt%z.L>1x&. HI 2 (a) JiVvb»9>*Si£ 
1^7 5«JBS:iSU HI 2 (b) (±±77*>£>J¥L}f £ix 
TKflfflBtf a*6?liHKfc:S9B LtztfM** LT . * 
tz. Zcr&Jmm.tm< . *<»j£S*iTv 
f£S#*;*c£ ^ J: o T\ JgttSUfc6*» L<4oT^. 
[0 0 16] Rtc, ±IBL/i7n-x-f y^y-h±K 

n y h o-;u>-'- h tfimft h fzMzimmm^m l < 

i^y 3J^<ftJK, SOG (Spin On Glass) JBI (^K. 

*e« s o g$? ) i/ y 3 y^t^^coa/f^jtcT)^ s •/ 
y<-y 3 y|Jfflv^:, mfffiasflSSOGMti-?- 

[0 0 17] ffioT, *«BBti*«S»*»3S-f SKK 
<fc5Si£&JK^^x^x;iift£0l>fc*£, 

[0 0 18] 

[SBBSrJliRfc-r6fe«xo¥K] *£T\ *fHBt4±iBSR 
Ktt. I5i:SfJ:a(:7o-f-fy^-t'4J;3y 

3tA«K»io, 2 0£&?i^&fli (JiiiK&&J8t. 

v"s-^ 3 :xj$) fc LTS i ONIJffl^l.-tt\ S 
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»ia<0*M£*Z><E»ft;£EI4 fc ^cJKiatK 1 0 . 
2 0lzm£>hZ.hUX&m&tt.LX&JgMmi 0, 2 0 

[0019] 4fc, **)«Scfr£U:* . a i 
(a) ^■riat:Pll<o>' , J3>'««i±t:«®fkL 

aymZB&Ltzmz. do^y x'J^yK^-- 
yfLxyn—r- 4 yyy— v a zmfcth . ifcc 0 

1(b) fcijrf =fc 3 MIB7 n— f -f h 4 fctft 

10 St-£J:olCb>*^BtftJ13£JBj£L, dcOh^^ 
3 ±tc3HWbS JitoK y y n i: ^ y/xt 
H (WS i x) ii*^B!ca^«^6Afc«iig 

h >-^;U®-ft:lK 3 $r^- LT b?IB7 a-x i >y*f— V 4 
±^M=5r-S.^5:^o J; o iza > hu—)l<*r— h6ZB 
jSL-tZ (H2 (a) #gg) . ggUTs @2 (b) . H3 

( a ) ^-r«t d {ciuie^o-x ^ y^y- b 4 Rt^a 
20 ( b ) tc^-r j: 0 izrm^>mm^mm9 vx mi? 
* . 5gtc> Mie^Hiais 1 0 *m§.-th «t d t s i o n 

Ml 9A, TEOSil 9B, *aSOGl 1 9 CRTS 
TE O SWk 1 9 D*»feflfc4±Ji<?D*IBB6»JH 1 9 £ffM 

•rs (H4#^) . ^lt. 05ic^-r iotcffrieefig 

JgJSM 1 9 ilcJgfiS; Lfc&mm 2 0 $r»Si-^. i o (c 
TEOSI29A, SiON!2 9B*>«l>A-7y'< 

30 fc-rs. 

[0020] 4fc. ffitf«HJfcfrS«, miii. EI6 
( a ) IZTjk-tX o lz P MO is y 3 1 co*B SrgfeK 

AjLfcsraftsftjfcsKyi'y 3yi4B«i. ^co 

v >j n >M4 BtizrJrfewtf-ycoffln 5 3 a£ 
*-ri> y'J3 ^aflJR 5 3 L^fc. icO^P 5 

JRK-rtJi 5 SrffM-T^ . iJctc, 0 6 ( b ) tc^-T <fc 3 1 

z comsimm 5m?tat itfiB^ y ^ y 3 >r 4 

40 B£x-y^-y 2 rLT±gB^5 l nM^a54A$r*-r€»7a 
-X-f y^^'-h4£^-rS. MV^t. 06 (c) IZ 
Trk-fX 0 \,zmsi.y a-x < V 4 *WSt? %> <fc "5 

\,zmn.it% tuzx y > v ? ymt ? >/xf > ^ u ^ 

h* (WS i x) WfcJ6ftBt9A&«MILfcafc:. -<^« 
ifM^^N'^ V^' LT h >*/HHtjyi3 Sr^" LT ItrlB 

70— t< yf-y-v 4±izs&hmmzft^£oi'Za 

yho-/^-h65Mtl>. «v^» 02 <b) . 
03 (a) i,Z7!k^£olzmll7v—'r 4 y^y—hAR 
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03(b) £^-r i 3 fcTfll<?)»iaift»W9 H?T 

ftttt . W=. MIB^Si^l 1 0 fcSfflW £ J: 3 tc S i 
ONI19A, TEOSI19B, iiSOGffil 9C 
SyTEOSll 9Dj6»fefR4JJi<iOJiBMeWKl 9 ft 

JIISttelilR 1 9±fc»« Ufc&BK* 2 0 %:faWtZ>£. 
3CTEOSI29A, SiONI2 9B*>^|>^7 10 
i/<-S>HyK2 9£mr4ISfc£ft«Ufc£4:ft 

[00 2 1] 

[?Wi<05l*tf>Jlfltt] JUT. *«*«VN|tfl5«Bi:-t^) 
SSJt**<!0- SdUBIIicoi ^T0Bft#PI b&tf&gMH 

ttEttSBBo.** 'j-fc/psa-oTiEEa&tf**) ( x 1 - 
xi ) BrBiaw. ua^ai<?D»^Tfflv^Ea9&^Eii 

[0022] -?-tt> *«B^co»au. 0 i o<7>-att£ 
s @ 5 iZTFcri o iz&mnm 10, 2 0 ft &g 

i&£$> 0 . » l < lisafi-rs a*. 0 %&mwtte 1 
hfix^^')^ym\m < s i njbq ozklxs io 

xNyl (y^ykT^-T (tfcJiM*) <075X 
VCV D&*3fcC VDSt. -tORjESSfflSW^R*** 

&£»V^iig^fc^'J3>-J8fco?&S*U KITS i ONI 

two ) KtelMI19ft6UliA- 7 y<-i' 

0 § I £ S£ $ tlX v ifcftHElI'va* M^x ft UBS L*: 

[oo23imT.«rwj:o ttM%&*mmmmw 

[00 24] jfe-T, 01 (a) fctiV^T. 1 40 

mz. z nm^-mm 2 wmmm £ m*t uk 3 a 

ft*J,k*70A~l SOk^W-^^mth. ZLX. 

friay- v-mm 3 A±t,z# u ^ y 3 yjgtftfc i 1 0 

0 0A~20 0 0A<T))¥£{c^j£U UfF-TUHl 
it Ltzm, M^acr, 7 * h ij y 7 <r J: 0 . d ^ 

[0025] mz, 01 (b) izm-tZolz. miiyxj 
-7- < vrv- v 4 £««■$- hiio izmmy- h mim 50 



#H2001-1 a a ue 
8 

3Ai:— W&\8L%tih. J¥£j&*fcJ:-e2 0 0A~4 0 0 
AO«S»|R (tlT> 1-y*>HJHfcBt3i:fW) fcJBlfc-r 

VD ; mzJ: OCVDK-fUBL m*.l$. TEOS (Tetra 
Ethyl Ortho Si licate) IWTO (High Temperatur 
e Oxide) mmZBfoLtz&£fm{tLXl&.&i>cr>X°i> 

[oo26)ivm, mmm. 1 i.<n±Wizmui^) 
^)^vmh9v?^ : fy^v+r4 km (ws i x§t) 

ItI6A{l iSJC^'Jy'JnylJfci'eiOOO 

A-200 oA^mzizmfcL. mzmmxoisvzy 

RtPOC X^tmMt U'JyF-7UA *y 
y'Jnyiit^y/Xfyy'Jt^ (WS i x 
JK) ^fci-ei 0 00A~2 0 0 0AOH$^Bg.-f4 
ZbizX^xn^tih. -etr. IMBMBR6A±fc:tJ 
J; 2 0 0 0 A~ 3 0 0 0 AcOlff«1 9 A 5r 

Zcr>$mm9A±l,Z7* M/yXhi50^ 

[00 27] Hulfil/^Xh^SOSr-rx^lctT 

9 ari>-^«« 6A^i7 f-v^-r 4 i t izx 
02 (a) t l z^-t£o(,z±.mzmmmm9Azm 

MLXf8.&'3>Y- u—)Vdr- V 6 £ , Mte h V^WK-ft 
K 3 S:^- L "C mfiB7 o — r -f y/^"- h 4 «0±«*»4>W 

0 S:»*Lfc«, ^< k t>MIE H W >1R«&T5£ 
SPSr^b^rV^* M/yXM-CSSLt, ^7* 

vvi?xv!&*-?x7 i.zLxm'o&oyv-'r i y?? 
-h4iao36«i^)«*k:NffiT«*, mtruw* 

>-SrtJ«t-?-K-Xfi4 . 0 — 5. OXIO'Vcm', 
Ja^«ffi5 0-100 K e VO&A^KitALTT- 

*y&\ztthmmnmT-m®t lx. b#-f^-^5r 

[0028] Wt\^X. 02(b) IZ^-tX o IzmmW. 

1 ±.C03ffi ^CVDffitCi0t3J:-e2OOOA WMff^O 
!MiaSA»^«4*e«it9B*»jfiLfca, 03 (a) tc 

^-r «fc a fci»iey-x««8^i»»^-4«<07o— f ^ 

y i/y- h 4 aiXn y h o-;uy— h 6 Hz y •* V u : J 
xh«i5 1 £jBjftLfctt(z. i<07*H/^MR5l 
£ ^ tc UTIUKIftiWK 9 B Si/ h y *;u»<fcBt 3 * 
Uttx-zfy/U. HM y^«««LtMSrUtlJ$ 
ithtmz^M K->^-;P^-iM!i9C?r^t. i 
<50l^ 1 )-^^ 3yhu-;py-h6P^Ofil5yy ^ySf 
SUIfcfllitf, 'JW ^-ySrtJi^K-Xftl . 0— 
2. 0X1 0 13 / c m 2 , 0~6 OKe VW 

?iA^Ti±A LXT--)V9m LTHH VS«7 ft 
BfcfZ. «, -<^y?±A$ixl>B!jieNMT^k U 
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[00 29] mz. 03(b) &frt X 0 tc*« 1 ±<0 
$zW(,Z. TEOSK^BPSG«^4>***IBBft«K 
9 £i> J: 6 0 0 0 A~~8 0 0 0 A«0M/lt'fM L^f* 
£ s frlE F u 4 7 25X>' 3yhn-;^'-h6B: 

AitC^JBM 1 0 B AIR. Al-Sil, 

a i -cue a i — s i -cult) m 

KD&Kffifcl 0 

[0030] JSte. ffiSftMlBift 1 0 Zim-fZ Xol>z 1( 

* lt v ^ x o tz&^x h h %m<?>mffl%mf& 9 1± 
^ u -b^gptc «t s a»o»«6«* * < a i o #js ) . 

[ 0 0 3 1 ] %-f . 04 3 tefiilB&SI&tfc 1 0 

fcfWI-ra J: 3 t=36K£Siic S i ONJUl 9A£. is* 
•£500 A~ 2000 k0)Wm-CBfS£th. *ist 
l±. (S i HO , N2O, N2 £%tl?tl2 5 0 2 

s c c m~5 5 0 s c c m, 9400sccm, 450 
0 s c cmOgrti^frT'T^XvCVD^Cj: 

[0 0 3 2] igg^T, Hates iONil 9AtfcJ:^8 
5 0 0 A~7 5 0 0 AOUffcor^XvTEO S - S i 

7X7TEOS!5;t)j:f7 000ASgX7fA'7^ 
UTfei-eSOO A— 1 5 0 OA<OiU5t<or9XvTE 

[0033] m^X. m5<,z5jki-£dt,Z%<7)±t,ZSOG 3 
I19C, TEOS11 9D5rMLT±I«i» 
mi9tLX^&. ffi, TEOSll9D±CSOGl 

tTEos&zmzBf&Lx imcommmmt txi> 

&\\ ZLX. ZV>miS8m8il 9*-ftLXmiV>&M, 
»2<0&«liSHl2 0*«[II-r4J:dfc:TEO 

A- 7 y'\-y3yl2 9tttV^. 

[0034]«I«OJ:3 C*%aST'(is ftft^-/ >"<.—>' 

3>-r^lt^*. ~mmz&<m\^tix\^^va 
>mitm fc«k^7 ) tft^-ci^^coffiv^s 

iONKim tJ±*4. 4~4. 8) 
-is3ymtLxm^&ZbX\ £JBI£i&iO, 2 0W1 

otwas* *t*#§SBfcJ£ lxhx^2o %mm.i&m- 

ZZkrfX'Ztl (07#I) . 

[0 0 3 5] Sfc. luISS i ONI1 9 A, 2 9BIJy 

•j a ymimizit Lxttnimz hox-fo 

Ztitb. ±mB» 10,20 *WB.Vt$k<r&Wi&Ml 



) #12001-144176 

1 0 

0, ZO^S-LZXYUXtfA^K**). Vt&nXdlz 

&mnmi o, 20*®** "a^ufr , « 
[0036] mzwz-tf. w-mmmtmztifz;*-? ^ 

K—i/3 >Wkb LT* Witf^'jafSftK. * 
fiSSOGJg&l/i'U a ^B-(UJt»A»^jjt**JiflBt36<ffl 
v>£>ftxv*s*&(ct$wt. t!ffi#!S«SOGBWi-e*i.e 

) i±. ^-&< 4: fcTJfO^'Jn^B'ftJMSrines i ONgg 

iS^v-Ua^S^^HfilBS i O 
NlBcfti § i fc Sr*S»f * i><r)Xte%< . - <0*&fc(± 

MfcHUKcS i ONRf +*tt^D7?ii L 

[0037] ztuzx 0 . ^#%tt^*iait^a*^ 

[0038] 01 0fc^-r±3 ; 5r7D-T-'f ^ 
0 y-F40±g|5^$ l E«i^a5^®^;-r^Sit*-&^V^ 

t, 06tca-^#i54Bj-r?, o 

[0039] 5tt\ 06 (a) (rl3V%T, PS^O^'Jn 

t. z<vy-hmm3A±.izo>}t-7'Zfixmm{k 

$fL3t^y yyayl4B^Ml. I^'Jy'Jnv 
R4 BiKWjew^^-^fiOlBP 5 3 A^WTS ->U 3 
>a^fcBB5 3S:JBsRLfc»tc. ClOgBP 5 3 A^LT 
ffllBtf 'J >- U 3 >mA B j&a«?BMfc: UT jMiRSt-fkR 5 * 

0 [0040] mz. 06 (b) Iz^rtXdiz. ffiiSMiR 

mm 5z-?x? ltmib^ u ^ o 3 4 b zm* 

[0041 ] ^VvT. 06 (c) tc^-fioC B«lia7 

vi/v^ymtfyfz.'ryi'V+M v (wsix) 
m. mizi&®%t9Afr(yf8.&mm&zmi8.Ltimz. - 

10 Mfe7Q-x-f V^'-b4±fe:«^2.^2:^J:o 
t3yho-;uy-h62r^-r-?.i><75TS>.|.. ^Oj: 

wm\zv o-f y ^y- h 3 4 ««a5-c«5Mft+* 1 
[0042] i zx\ *^«at=*j»ts#fflffl» <sp 

ece) [/ira] |fcO«8ISISl [pF/cm 2 ] (fifflS. 

mm*. m7 i,z^tm t )x$> r ) . 6oooAcomm^ 
50 v zi ymjmwm<r>*m®m.i,zi£ vx e o o o xcom 



( 

1 1 

V> ( S i H4 ) g£££ 250sccmi550scc 

mfc-eisra^soav^ai^Lfc**. Ntti^'i o% 

[0043] ^ Si ON&COjSJiltfXilfc LTti. N 
2O, N 2 , S i H^zm^-f. N2O, SiH4fcSt^ 
NH3, NaO, S i H4^l£Jl#x£ffiVV-Ck&V->. 

ioo44]*fc, *»B^iuegJ!srtt. xry -v h 

mm t mitt* *mwmwmmzcr)?>.mm~*im% t> <o 
mfamw msmm) izttixt>W8*ii£*i><?>x'b 

[0045] KIT. -co J; 3 =5r¥&ffc3£Bi: *<0»jg# 

mz^wftemm Ltzm^mtmrntz^xwim-tt . 

[0046] 08(CtJ^Ts 4 1 14— 0J*.tf P 

2M/y- MWfcJBU 3 #JFM$:fxTi3 0.44 {imflB 
y-M«fc]S4 3 **H,-C»j£$ftfcy- MMTCfc 

[004 7] 4 5, 4 6t±NS<9V— X- 

>mmx\ mzy- hnm4 4 iz ltnscd^ 
[0048] 4 7&mfa£ffi$:ffl8.-?zmfflimmx\ 

4 8 A, 4 8BJiaSUilBIie«R4 7*^fClWSBy- 
.*'FWy«HW4 5. 4 6^3>-^^h^$ix^^ 
8T\ 4 9^«Wtf)»a*:*"*-S i ON«t*» 
& A* ? >"<■- is 3 >mX'& h . 
[0049] d<0J: 0 tt^WSkm.\z-*Wffi:m&*Z> 

ztx. ±MLt:£o izm^mm^it t xwxmvwxa 



7 ) &m2 001-144176 

1 2 

[0050] 

■6. 

[005 1 ] mitES i ONIiiy'J 3 ^SflaSfc 
10 JtL-C»««t= "^f>*HV fc^>T-**fc«>, 

"ffefctV" ttJBfc** 4 £ t ffX'i* h . 

[0052] JCtc. Tifl-fkSaa^'M^ix^^' y v-^-v- 

3 yiitu, khmmsoGmz-ttsmmmm 
#m ^htix^&ifc&izte^x. 'j?%<ti> mMmm s 

OGJlcoTStS i ONffl|£*ttSE;&-£4££:t\ .mtRS 
20 [0053] ±fc, v'ynyafliKfclBIWKS iONI 

TFtwmMxfot. 

[113] *«BB«0-fEjfc»JBOSN|cft^«Oi!3t*aS: 

[04 ] *wm-mtmmcv*mft%iwnmmijW;Z 

30 *r$-|Jrffi0T'£>S. 

[05] **^<0-*it»!B<?>2!i*«tSia<0JRJS*a* 
^-f»r®0T"£>!>. 

[06] *»«<o— ^M^B^WW^a^RJSSra* 

[07] *.qmr%*z y <o»ispg*s:iK*-H-c* & . 
[08] *wm^mmm<n*mmmnm&-%m 
i^tmmmx'hh. 

[09] t^O^fcgBfc^TiBErc* & . 
[010] 09<O-aJBiHHT*6. 
40 [011] $&&)WIM £itt B JJ-f 4 7t*6<O0T'3lb 4 . 
[012] ra*<oaWH£KBJiT£fci&o0'C**. 



[01 1 ] 



(8) 



«R!2 00 1-144 176 





(9) 



#132 0 0 1-1 44 176 





4 



[07] 



[08] 



1000 
900 

aoo 

700 
600 
500 
400 
300 
200 

too 

0 




-SiN:6000A 
-SK)x25 0:6000 A 
- SlOx55 0:6000 A 



4 8 



0.3 0.4 0.5 0.6 0.7 

spaco(^tn) 



0.8 



0.9 



4 7 




4 9 




4 5 4 4 

4 1 : =i^Sffi 4 2 : *?£fftBt 

4 3 : V- hSMLJB? 4 4 : M&ffi 
4 5. 4 6: V — K 
4 7 : JgWIfcgU® 4 8 : 
4 9 : y v*^< — *> 3 VjBI 



4 2 



(10) 



8FHJ2 0 0 1-144 176 




[010] 




(5D int. a. 7 wmm 

H 0 1 L 29/792 



F I f-li-Y (##) 



(72)5&BJ^ gfffi j*- 

(72) laoea 

±RSflW 8 PrP^I5S*a2T@5«5^ = 



(11) 



<ftffl2 0 0 1-144176 



F^-A(##) 



5F001 AA21 


AA25 


AB03 


AB08 


AC02 


AC06 


AC20 


AD12 


AD41 


AD90 


AE02 


AE08 


AE50 


AG12 


AG21 


5F033 HH09 


JJ19 


KK01 


KK04 


KK09 


KK28 


LL04 


MM07 


QQ08 


QQ09 


QQ31 


QQ37 


QQ59 


QQ65 


RR04 


RR08 


RR09 


RR15 


SSOl 


SS02 


SS04 


SS15 


TT02 


VV16 


XX06 


XX24 










5F058 BA20 


BC11 


BD02 


BD04 


BD07 


BD15 


BF07 


BF23 


BF29 


BF30 


BJ02 


BJ03 








5F083 EP15 


EP23 


EP24 


EP33 


EP35 


ER02 


ER05 


ER09 


ER14 


ER17 


ER22 


GA30 


JA35 


JA39 


JA53 


JA56 


JA60 


MA06 


MA16 


MA20 


PR21 


PR36 








5F101 BA03 


BA07 


BB04 


BB05 


BC02 


BC03 


BC11 


BD02 


BD22 


BD41 


BE05 


BE07 


BE20 


BH02 


BH09 



